
THE UTILITY OF ANTIPLAGUE VACCINES

Little more than a quarter of a century has elapsed
since Yersin and Kitasato independently described the
bacterium of bubonic plague in 1893. Within four
years thereafter, Haffkine first reported the possibility
of protective vaccination against the disease caused by
B. pestis. The announcement was followed by a num-

ber of investigations designed to test the type of vaccine
most suitable for the purpose. Haffkine's procedure
involved the use of killed broth cultures of the micro-
organism. The German Plague Commission, consisting
of Gaffky, Pfeiffer and Dieudonn\l=e'\,recommended a

vaccine of killed agar cultures. Subsequently Kolle and
others, believing that such products do not bring about
protection against subsequent inoculation with highly
virulent cultures, advocated the use of highly attenuated
living cultures of the plague bacterium for the purpose
of effective immunization. Such a procedure is
obviously fraught with dangers unless suitable precau-
tions are taken and a proper control is rigorously
instituted.

Antiplague inoculations have been carried out exten-
sively in India for many years. The Indian Plague
Commission reported that vaccination in man diminishes
the incidence of the disease, but that it does not fur¬
nish absolute protection. Apparently the duration of
immunity does not exceed a few months. The immune
substances are not demonstrable until ten days have
elapsed. Karsner and Ecker1 assert that objections
have been made to the earlier favorable statistics on

the ground that sufficient attention may not have been
given to the relative prevalence of infected rats or other
variable hygienic conditions which are likely to play an

important part in the prevalence of plague infection.
In the recent series of articles in The Journal deal¬

ing with serums, vaccines and nonspecific therapy,
Teague2 has presented current evidence to warrant
the tentative conclusion that protective inoculations
diminish the incidence of plague in human beings and
lower the percentage of mortality in those that con¬

tract plague in spite of inoculation ; but they do not

1. Karsner, H. T., and Ecker, E. E.: The Principles of Immunology,
Philadelphia, 1921, p. 294.

2. Teague, Oscar: Biologic Therapy, XV, Vaccination Against Plague,
J. A. M. A. 76: 243 (Jan 22) 1921.

serve as a factor in eradicating plague permanently
from a district or country. The foregoing remarks
apply only to bubonic plague. Pneumonic plague,
though caused by the same organism, is clinically and
epidemiologically an entirely different disease. It has
not been shown that prophylactic inoculations cause a

decrease in either the incidence or the mortality of
pneumonic plague. The serum of immunized animals
has been tried as a therapeutic agent in plague and
seems to have had some success for this purpose,
whereas it is certainly unable to confer any complete
or durable immunity.

The promising possibilities which the studies in the
immunology of plague have disclosed are liable to
engender an unwarranted sense of security or even

victory over a disease that can count its victims by the
millions in India alone in the last two decades. In any
event, the rat and the flea remain untouched. McCoy
and Chapín of the U. S. Public Health Service venture
even to assert that the utility of vaccines and serums
in antiplague work is at best not proved. They con¬

tend that vaccination is not known to have ever con¬

trolled a plague outbreak. Hence the government
experts have uttered the renewed advice that popular
and professional interest' should not be allowed to
become diverted from antirat measures. We reiterate
their slogan : If people want to be vaccinated for plague,
let them ; but the important thing is to kill the rats.

HAVE SPERMATOZOA FUNCTIONS OR EFFECTS
OTHER THAN FERTILIZATION?

It has commonly been held that in the process of fer-
tilization Nature exhibits one of her least economical
sides, the endeavor to secure perpetuation of the species
apparently warranting the utmost extravagance. Plants
cast their fructifying pollen into the air on the chance
that some may fall on the germ cells or receptive organs
of other plants of the same species, regardless not only
of the wastefulness of the process but also of the recep-
tive mucosa of the hay-fever subject. Fish cast sperma-
tozoa into the ocean currents, which carry but an
infinitesimal fraction to the waiting ova. The mammal
injects a million or two spermatozoa, only one or at best
a few of which may carry out the fertilizing function.
What becomes of the remainder? Are they excreted as
waste material, or may they, perhaps, have some func-
tion or produce some effect in the recipient organism?
Zoologists have found that in some of the invertebrates
the spermatozoa invade the entire body of the female,
and in some species they reach the ovum by penetrating
the cuticle from outside and migrating to their goal.
The ancients have in times past assumed that the male
elements invade the female tissues, and Kohlbrugge 1

has found that this speculation may have reached cor¬

rect conclusions. In various rodents that he has studied,
such as mice, bats and rabbits, he found that the sper¬
matozoa penetrate the epithelium of the generative

1. Kohlbrugge: Arch. f. Entwicklngsmechn. 35:165, 1912.
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mucosa and invade the underlying connective tissue.
There is every reason to believe that if such a process
occurs in several mammalian species it occurs in all, but,
so far as we know, no observations have been made on

the fate of the sperm cells in the human species.
The question naturally follows, What effects, if any,

are produced by spermatozoa that invade the female
tissues? In the rodents studied, Kohlbrugge found
that the cells invaded seemed to be stimulated to

growth, suggesting that this may influence the uterine
mucosa in its preparation for receiving and embedding '

the egg, and in forming the decidua. One also thinks of
the possibility of immunologie effects, for it has been
established that sperm cells contain proteins so special
that they may readily induce immunologie reactions in
the same species as the one that has produced them, in
which respect they resemble the proteins of the crystal¬
line lens, or the placenta. Waldstein and Ekler 2 have
tested this possibility and found that rabbits develop a

distinct Abderhalden reaction for testicular proteins
shortly after cohabitation, which seems to establish the
thesis. To be sure, the use of some other immunologie
method might furnish more convincing evidence in view
of the unsatisfactory status of the Abderhalden reac¬

tion, but in this particular sort of work its results are by
no means without significance. At the least, these
observations show that some significant change has been
produced in the female blood plasma following recep¬
tion of the sperm, which is similar in at least one

respect to the effect of subcutaneous injection of sperm.
Furthermore, it has been shown in other experiments
that sperm has a marked capacity to produce antibodies,
even when implanted in the tissues in a collodion sac,
or when an entire testicle with its dense capsule is
implanted.3 An observation with striking possibilities
has recently been reported by Dittler,4 who found that
by immunizing female rabbits with sperm they are made
sterile for some time, although after a few months they
become again capable of impregnation. Similar results
have been obtained by others who immunized with
testicle extracts. As immunization with sperm from
other species failed to produce sterility, and as the
serum of the rabbits injected with rabbit sperm was

found to be spermatotoxic and agglutinative, Dittler
believes that the sterilization depends on immunization
against the sperm of the homologous species.

These various facts raise many questions and stimu¬
late probably more speculation than they warrant. For
example, if spermatozoa invade the female tissues and
cause the formation of specific antibodies which are

capable of preventing fertilization, may not such a proc¬
ess participate in the problem of sterility? May not
the traditional sterility of the prostitute depend some¬

times on such a process rather than on inflammatory
sealing of the tubes ? May not such spermatotoxic sub¬
stances so modify the sperm or the fertilized egg as to

2. Waldstein and Ekler: Wien. klin. Wchnschr. 26: 1689, 1913.
3. Metalnikoff and Strelnikoff: Ztschr. f. Immunit\l=a"\tsforsch.17: 186.
4. Dittler: M\l=u"\nchen.med. Wchnschr. 67: 1495, 1920.

lead to abnormalities of importance in teratology?
Guyer has shown that antilens serum when injected into
gravid animals may lead to the production of offspring
with defective eyes, and the defect so produced is trans¬
missible to subsequent generations,5 and we might
expect spermatotoxins to produce equally disastrous
effects on the fetus. It is to be hoped that the
importance of this subject will lead to the investiga¬
tions necessary to answer the questions that it raises.

BACTERIA IN THE NOSE AND THROAT
It was to be expected that the rapidly growing inter-

est in the important problems of infections through the
respiratory tract should call forth more fundamental
studies of the physiology and bacteriology of the naso-

pharynx. An elaborate system of sensitive mucous
membranes and peculiar adjacent structures forms a

unique nidus for all sorts of microbial invaders. What
are the commonest of these? How long can they
thrive there? What are the defenses of the organism
against them, and how can the undoubted natural
immunity be broken down? To this sort of inquir-
ies thoroughgoing investigations obviously must be
devoted.

Bloomfield6 of the Johns Hopkins Hospital has
gained the conviction from his now extensive bacterio-
logic examinations of the throats of healthy persons
that certain organisms are almost constantly present in
the individual from day to day. In this normal flora,
gram-negative cocci and nonhemolytic streptococci are

included. The more accidental or occasional organisms
include staphylococci, diphtheroids and others, which
not infrequently may be introduced into the mouth, but
are transients and are promptly eliminated. Bloomfield
states that they usually disappear in a few days, just
as foreign organisms do  when introduced experi¬
mentally. Mechanical flushing is a potent force in the
protective mechanism of the upper air passages.
According to the Baltimore investigator, the normal
surfaces of the latter afford an unfavorable environ¬
ment for foreign organisms, both pathogenic and non-

pathogenic, and special conditions are needed to make
possible their prolonged or permanent presence. Such
conditions, as a rule, consist of the production of dis¬
ease, or at least a focus of diseased tissue in which the
organisms may colonize.

That the special conditions here postulated do arise
is implied in the unlike facility with which different
organisms can be implanted. Some rarely survive the
period of introduction more than a few hours. On the
other hand, Moss, Guthrie and Marshall7 have readily
produced a carrier state in healthy persons by inocula
tion of the throat with avirulent diphtheria bacilli.
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